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Praise for The Thinking Beekeeper 



No matter the box you keep your bees in, if you are a new beekeeper you need solid, practical and most of 
all accurate information to get started. You’ll find that here. And if you are keeping your bees in a top bar 
hive, you’ll find information you need here that’s not available anywhere else. Both you and your bees 
will benefit from Christy’s approach, advice and philosophy. 

— Kim Flottum, editor, Bee Culture Magazine 



Christy Hemenway’s The Thinking Beekeeper is a very nice book. It provides a blend of the author’s 
philosophy, ranting (about the use of chemicals in beekeeping), and clear practical advice about honey 
bee culture, especially regarding top bar hives. There has been little written about the specifics of raising 
honey bees in top bar hives. The bees are the same of course, but the top bar hive is quite different from 
the traditional Langstroth hive. At the University of Maine we had plenty of questions when we first 
embarked upon the use of the top bar hive. NOW there is a good guide. Not only is the book informative, 
being accessible to all with its clear concise prose and liberal use of photos and data tables, but in 
addition it is enjoyable to read. 

— Dr. Frank Drummond, pollination ecologist, University of Maine 



Christy’s passion shines through in this delightful book, which I’m sure will inspire many people to take 
up top bar beekeeping. I am particularly pleased to see that she has developed her own style, while 
staying true to the principles of simplicity and minimal interference with the lives of the bees. Having 
watched Christy’s progress so far, I’m sure that Gold Star Honeybees has a great future! 

— Phil Chandler, author, The Barefoot Beekeeper 



It is great to see that top bar beekeeping is alive and well in Maine and that Christy Hemenway is 
passionate about her top bar hives. The top bar hive is coming! 

— Les Crowder, coauthor, Top-Bar Beekeeping 



Whether you’re looking for another argument for keeping your own bees or are already convinced, The 
Thinking Beekeeper is an excellent resource. Christy knows her stuff and shares her experience and 
passion on every page. 

— Roger Doiron, founder, Kitchen Gardeners International 



The Thinking Beekeeper is a unique and exceptional resource for the beginning beekeeper. It will enable 
the novice to make a successful start in the craft and as he/she progresses all those instructions offer the 
opportunity to object to something Christy recommends. And that ladies and gentlemen is the badge of an 
independent practitioner and mature thinking beekeeper. 

— Marty Hardison, top bar beekeeper, educator and international developmental beekeeping consultant 
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Today, more than ever before, our society is seeking ways to live more conscientiously. To help bring 
you the very best inspiration and information about greener, more sustainable lifestyles, Mother Earth 
News is recommending select books from New Society Publishers. For more than 30 years, Mother Earth 
News has been North America’s “Original Guide to Living Wisely,” creating books and magazines for 
people with a passion for self-reliance and a desire to live in harmony with nature. Across the 
countryside and in our cities, New Society Publishers and Mother Earth News are leading the way to a 
wiser, more sustainable world. For more information, please visit MotherEarthNews.com 



cm 



Join the Conversation 

Visit our online book club at www.newsociety.com to share your thoughts about The Thinking 
Beekeeper. Exchange thoughts with other readers, post questions for the author, respond to one of the 
sample questions or start your own discussion topic. See you there! 
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Introduction 



Never doubt that a small group of thoughtful, committed citizens 
can change the world; indeed, it’s the only thing that ever has. 

« Margaret Mead » 



Welcome to the world according to Christy Hemenway... 

This book is a result of my first year as a backyard beekeeper — with two conventional, Langstroth, 
square-box hives containing sheets of wax foundation — and my switch to top bar beekeeping. 

This is a how-to/why-to book. It is the amalgam of my own personal beekeeping experiences with the 
writings, the experience, the research and the bee stories of many amazing people — beekeepers, farmers, 
gardeners, activists, researchers, authors — whom I’ve encountered since I had those first two hives. 

This book does its best to ease the bewilderment that I remember feeling when I decided I wanted to 
start beekeeping — and then discovered that if you asked 10 beekeepers a question, you were sure to 
receive 11 answers, many of them expressed vehemently, and in “no uncertain terms.” As a novice, you 
hope for just one answer... the right answer — only to discover that there are a hundred ways to keep bees. 
It’s confusing! I try to make this research phase easier for you with the how-to parts of the book. 

In the why- to parts of the book, 1 address the paradigm shift that I’ve seen gaining momentum since 
Colony Collapse Disorder made its debut in 2006, and my subsequent founding of Gold Star Honeybees® 
in 2007. 

It’s pretty clear that the crisis of Colony Collapse Disorder in the beekeeping world is a symptom of 
wider problems in our environment and food systems and cannot be remedied just by those of us who 
keep bees. 

As we became aware of the many connections between beekeeping, our broken food system, 
governmental corruption and our own health and well-being, thinking people started to wonder... how did 
we get to this point? How do we make the changes we need to make to correct these problems? Changes 
that are a matter of life and death — to us and to our children... 

In the US we’ve grown tired of expecting that the government will take charge, behave responsibly 
and do the right thing. But — we don’t have to wait for the government to make the right move! We can 
make the needed changes, and the government — well, they can catch up. We can insist on organic food, 
and we can shop at the farmer’s market, and we can choose never to put anything in a beehive but bees... 
these are all viable options, and thinking people are doing them, and they are making a difference. 

That’s why I believe that the paradigm truly has begun to shift. In fact, I think we’re close to the 
tipping point. And I also believe that we don’t have to find a cure — a new treatment, pesticide or 
antibiotic — for Colony Collapse Disorder — we just have to quit causing it. 

For those of you who get it that honeybees are part of a huge, important, delicate and complex natural 
system — and who think that you would like to do your own part for that system and for them — this book is 
for you. 

In my mind, you will always be iconoclasts, rebels, renegades... in other words... 



Thinking Beekeepers. 

What you do matters. Never doubt it. 





CHAPTER 1 



How Did We Get Here From There? 



Humankind’s interaction with bees spans many thousands of years. But the relationship has not always 
been as one-sided as it is today. 

Ancient civilizations were honey hunters — collecting honey from beehives discovered in the wild. 
Often this included physically destroying the hive in order to gather the honey. 

At some point, humans began attempting to domesticate the honeybee. While the idea of actually 
taming a honeybee is a bit cheeky, people did manage to convince bees to live in containers or cavities of 
our choosing, in locations that we selected. These containers became known as beehives, and they 
included such things as hollow logs, pottery vessels, wooden boxes and woven straw baskets. 

The ancient Egyptians were probably the first culture to maintain bees in artificial hives. They floated 
barges carrying clay hives up and down the Nile River where flowers were plentiful. The bees would 
forage along the river during the day, and then the barges were drifted down the river at night following 
the source of food as new flowers bloomed through the season. It is said that archeologists found sealed 
pots of honey that were still edible in the tomb of King Tut (1341 bc-1323 bc). 

Thirty intact beehives (circa 30 bc) were found in the ruins of the Jewish city of Rehov. The hives 
were made of straw and unbaked clay and arranged in rows. This places beekeeping and a fairly 
advanced honey industry at the time of the Bible, about 3,000 years ago. 
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The original top bar hive. 

Credit: John Caldiera. “American Beekeeping History — The Bee Hive.” John ’s Beekeeping Notebook, [online], [cited July 26, 2012], 
outdoorplace.org/beekeeping/historyl.htm. 



la urcwF kv rmv f.cr« 



Pt. x 





» 



Francis Huber’s leaf hive. 

Credit: Plate of leaf hive from Huber’s New Observations Upon Bees, X-Star Publishing, Copyright 2012 by Michael Bush. 

The first top bar hive — a movable comb hive — is said to have been in use in Greece in the 1 600s ad. 
The bars were placed across a container, like a basket, and spaced so that the bees drew their combs in 
such a way that they could be safely lifted out and inspected. Francis Huber is credited with developing 
the first beehive with movable frames in Switzerland in 1789. Known as the Leaf Hive, the frames of the 
hive were hinged at the back and could be turned like the pages (leaves) of a book. It was Huber’s hive 
that led the Reverend Lorenzo Lorraine Langstroth to feel confident that it would be possible to build a 
hive that would allow for the inspection of the hive without “enraging the bees.” 1 

In the mid- 1850s, Reverend Langstroth designed a hive with removable, self-spacing frames that 
worked in correlation with the concept of bee space — the 3 /s of an inch that bees need in order to move 
between the combs. Where there are areas in the hive that are larger than 3 A of an inch the bees will fill 
those spaces with comb, and areas less than 3 /s of an inch will be closed up with propolis. 

Controlling the spaces between the frames made manipulating the contents of the hive a simpler matter 
for the beekeeper — leading to greater so-called efficiency in beekeeping. 

In Langstroth’ s own words: 

... the chief peculiarity in my hives... was the facility with which these bars could be removed 
without enraging the bees.... I found myself able. ..to dispense entirely with natural swarming, and 



yet to multiply colonies with much greater rapidity and certainty than by the common methods. 1 
could, in a short time, strengthen my feeble colonies, and furnish those which had lost their Queen 
with the a means of obtaining another. If I suspected that any thing was wrong with a hive, I could 
quickly ascertain its true condition, by making a thorough examination of every part... 2 




The original Langstroth Hive. 

Credit: John Caldiera. “American Beekeeping History — The Bee Hive.” John ’s Beekeeping Notebook, [online], [cited July 26, 2012], 
outdoorplace.org/bee keeping/history l.htm. 



Langstroth’s frames supported the comb on four sides, so there was less risk of breaking the comb 
when it was being handled and inspected. By the end of the 1 800s most North American beekeepers were 
using some variation of the Langstroth hive. 

In the early 1920s, Rudolf Steiner gave a series of lectures entitled Bees . 3 He was very concerned 
about the level of manipulation and mechanization that was occurring in the beekeeping world, even 
though it tended to make beekeeping far simpler as an industry. His concerns, even then, included: 

•the use of ready-made combs, i.e. foundation 

•the manipulation of queen bees 

•using worker eggs to manufacture queen bees 

•striving to thwart the natural swarming/reproductive impulse of bees 

•monocrop agriculture 

•moving hives to pollinate crops 

•the use of chemical fertilizers 

•the use of pesticides. 



Steiner viewed all these things as meddling with natural systems, and as posing risks and detriments to the 
health and sustainability of both bees and agriculture. 

One lecture in 1923 is notorious for a conversation that occurred between Steiner and a beekeeper by 
the name of Mr. Muller. In this conversation Steiner stated that the artificial queen breeding methods that 
were being developed at the time would cause serious bee collapse within one hundred years. Mr. Muller 
did not agree. All indications seem to say that Rudolf Steiner was spot on with his concerns, as well as 
with the timing of his prediction. 



F orward, into the F uture of F ood 

Significant events in recent history have influenced the world of bees and agriculture. Here are some of 
them: 

The products of War 

The use of chemical fertilizers and pesticides arose from the aftermath of two World Wars. Fritz Haber, 
the German Jewish chemist who discovered the means of synthesizing nitrogen, forever changed the 
fertility of the planet. Haber also developed the cyanide-based pesticide, Zyklon A, which was later 
adapted as Zyklon B, the gas used by the Nazis in concentration camp gas chambers. 

“As the Indian farmer activist Vandana Shiva says in her speeches, ‘We’re still eating the leftovers of 
World War II.’” 4 

Big Agriculture 

In 1971, US President Richard Nixon appointed Earl “Rusty” Butz as the Secretary of Agriculture. With 
Earl’s aggressive encouragement to “get big or get out,” US farmers bought heavily into the ideas that big 
was better — that monoculture was a more efficient method of growing food — and that the chemically 
induced increase in yield that monoculture created (which was fortified and protected by the products of 
war — chemical fertilizers and pesticides) would one day feed the world. 

Big Ag promoted monoculture farming practices as better and more efficient. But in reality, 
monoculture practices destroy the critical balance between soil, water, livestock, crops and pests — the 
very features that keep agriculture alive. Today any system that does so much damage to itself instantly 
earns the moniker “unsustainable.” The damaging effects of Earl Butz’s policies are still being felt today. 

Systemic Neonicotinoid pesticides 

After years of traditional pesticides, a completely new class of pesticides — systemic neonicotinoids — 
came on the scene in the 1990s. These were not without their supposed advantages; after all, they were 
intended to reduce the amount of toxic chemicals being sprayed on plants, and this they did. 

And that sounds like a good thing... instead of being sprayed on the developing plant, a systemic 
pesticide is painted on the seed of the plant. As the plant grows, the pesticide is in the very tissue of the 
plant, not just on the plant — in other words, you can’t just wash it off. The use of systemic neonicotinoids 
also means that their poisons are in the nectar and the pollen of the plant — the part that constitutes bee 
food. 

Outmoded Testing Methods 

The methods currently in use to test this new, insidious type of pesticide have proven to be woefully 
inadequate for measuring the danger to honeybees. The current methods don’t take into account the 
possibility of delayed responses to the pesticides, or the concept of sublethal effects — effects that 
damage but don’t necessarily kill the honeybee. Any effect is relevant when one considers the 
interconnectedness of our food system and these important pollinators. 



Genetically Modified Organisms 



Bees and beekeepers now have to contend with another worrisome thing — genetically modified 
organisms (GMOs). The audacity of patenting a plant completely astounds me — along with the frightening 
implications of creating a plant that has been genetically altered in order to withstand pests and 
pesticides. The methods used to genetically alter plants could have deep implications on our health and on 
the future of the planet. 

A battle currently being fought in Washington concerns the legal requirement to label GMO food, and 1 
encourage thinking people to educate themselves on this important topic as it evolves. 

Our Broken Food System 

Michael Pollan, in The Omnivore’s Dilemma and in The Botany of Desire, eloquently illuminates the 
fundamental brokenness of our food system. 5 He defines the 1,500-mile salad, does the math on the 
grossly inefficient use of fossil fuels in producing food, discusses the wacky sex life of corn and 
describes in vivid detail the effect that government-subsidized overproduction of this one mutant grass has 
had on the US farming economy — even though it does not require honeybees for pollination! 



And now, Back to the Bees 

In late 2006, news broke of a frightening problem happening with honeybees — a small insect so 
completely crucial to our food system that our lives literally depend upon its existence. 

This problem with bees was named Colony Collapse Disorder, and it quickly became a major focus 
of the bee research community. It garnered a snazzy abbbreviation — CCD — and was soon a major 
buzzword in the media. 

The primary symptom of CCD is frighteningly strange. Let me try to make it clear just exactly how 
strange it is. 

First you must understand that bees sting in order to defend two treasures: their brood (baby bees) and 
their food (honey). And since when a honeybee stings, she dies — obviously to the bees, these two things 
are of life-or-death importance. 

But when a colony collapses, the adult bees simply disappear. What the beekeeper finds is a hive 
containing brood and food, but no adult bees. The bees have abandoned the two things most important to 
them 

This also means that there are no dead bees — no bodies to study. They’re just gone, having left behind 
all those babies and all that honey. It’s eerie and almost too weird to contemplate. 

In the years that have elapsed since 2006, bee researchers have gradually concluded that the cause of 
CCD cannot be pinned on any one single thing — one pesticide, one fungus, one virus, one parasite — but 
that CCD is caused by combinations of stressors breaking down the bees’ natural systems. CCD is truly 
an indication that the bees have reached the limit of their ability to withstand the stress of the 
manipulations and mechanization that they’ve been subjected to. 

For industrial beekeepers, especially large-scale migratory pollinators, Colony Collapse Disorder has 
been a devastating fiscal tragedy, not to be wished on anyone. And I have never, ever met a beekeeper — 
commercial, backyard or otherwise, who did not love their bees — so there is personal heartbreak as well 
in every vanished colony. 

But on a different note, it could be that CCD is an opportunity for eaters and beekeepers everywhere 
to awake from a strange and mind-numbing slumber.. .and for us all to realize that 



•big is not necessarily better. 

•faster is not necessarily a good thing. 

•more is not necessarily the goal. 

And as bad as all this doom and gloom is, doesn’t it also impart a sense of hope? 

It does for me — because CCD points out a very, very important thing... 

We don’t have to find a cure for CCD — we just have to stop causing it! 

And we can do that by respecting and working with the natural systems that are part of our food system, 
and at work inside the beehive. 



nm 



When one tugs at a single thing in nature, 
one finds it attached to the rest of the world. 

« John Muir » 



CHAPTER 2 



It’s All About the Wax 



Until man duplicates a blade of grass, 
nature can laugh at his so-called scientific knowledge. 

« Thomas Edison » 



Honeycomb 

Honeycomb or comb — with its signature hexagons — is the beeswax structure that makes up the heart and 
skeleton of a honeybee colony The hexagon shape itself is a marvel of natural engineering — it is the most 
efficient shape available. The six matching and touching sides of each cell use the least amount of 
material to create, while at the same time producing a very strong structure — and the hexagons fit together 
perfectly, leaving no wasted space between. 

Comb is created by the bees and made from beeswax. Tiny white ovals of beeswax are secreted from 
the wax glands in a young honeybee’s abdomen and shaped by the bees into sheets or panels of 
interconnected hexagons. 

All of the natural processes of the hive — everything that bees do — happens in or on their comb. Bees 
raise their young (known as brood) in brood comb cells; they store their food in honeycomb cells, and 
they arrange the combs inside their hive according to the needs of the colony Comb is intrinsic to the 
honeybees’ existence. 

Honeybees are known as cavity nesters, meaning they build their nests, consisting of multiple sheets 
or panels of comb, inside a sheltering space, or cavity. The cavity might be a hollow tree or branch, a 
hollow space in a cliff, a space inside the walls of a building, the interior of a beehive or other similar 
cavity. 

The bees create the comb and situate it throughout the hive according to their needs — the raising of 
female worker bees (which requires a specifically sized cell), the raising of male drone bees (requiring a 
differently sized cell) and the storage of the pollen and honey that make up their supply of food. 

A natural beehive filled with natural beeswax honeycomb should invoke wonder at the magic at work 
there. If you accept that honeybees have existed on earth for 65,000,000 years, give or take a few 
millennia, then it would seem that we owe a certain amount of respect to these industrious creatures and 
their innate knowledge of what they need. The natural systems at work inside a hive should be protected, 
not thwarted. 




Natural beeswax — the heart and skeleton of the bee colony. 

Credit: Jim Fowler. 



Frames 

In the 1850s the Reverend L. L. Langstroth applied for and received a patent for what we in the US now 
consider the typical square-box, conventional beehive. Langstroth’s hive utilized Hoffman frames — 
self-spacing frames which help to maintain bee space between the combs and can easily be removed from 
the hive. 

Bee space is the amount of space required for the bees to walk between their combs. Langstroth 
capitalized on the realization that if a hive and frames were constructed so that the space between the 
frames was a consistent Vs of an inch, then the bees were less likely to fill that space with burr comb 
(irregular comb not built within the frames) or try to fill it in completely with propolis (the strong, glue- 
like substance made by the bees from the resins of trees). The bees’ ability and tendency to seal gaps in 
their hive with burr comb and propolis can be frustrating for the beekeeper, since it requires a great deal 
of work to keep the parts of the hive free and movable. 

So in some ways, frames simplified life for the beekeeper. A movable comb hive allows for the early 
discovery of pests, diseases or queen problems, as the individual frames of comb can be removed and 
viewed. This type of hive also permits the removal of the frames of honeycomb for the extraction of the 
honey and subsequent return of the comb to the hive. 

Since the frames provide a supporting structure around the comb, less caution is required when 
inspecting or working the hive. Frames can be handled fairly unceremoniously — beekeepers often set 



them on the ground, bump them against things (including each other) and lean them against the hive — and 
the comb supported inside a frame can withstand this sort of treatment. 

In other ways, the use of frames complicated things for the beekeeper, as frames are time-consuming 
and laborious to put together, and their assembly occupies many a beekeeper during the winter months in 
anticipation of beekeeping season. 

So frames in and of themselves are not necessarily detrimental to bees... and in fact they’re sort of 
handy for beekeepers. 




A frame from a Langstroth hive. 

Credit: Christy Hemenway. 



Foundation 

Foundation is a sheet of wax or plastic with the outlines of hexagons embossed on its surface. The bees 
then draw their honeycomb based on this outline. Some foundation, known as fully drawn foundation, has 
the hexagonal cells completely constructed (drawn out). 

Foundation is meant to serve as a guide for the bees’ honeycomb — that special, natural structure so 
essential to the workings of the bee colony. 

Why? Don’t the bees know how to make their own honeycomb? Haven’t they been doing just that for 
millions of years? 

Good question. Here’s part of the story. 

Straight Comb 

When beekeepers go to inspect their hives, it quickly becomes obvious that the comb needs to be straight 
so that it can be removed easily from the hive, inspected and then reinserted. So one reason for the 
development of foundation was to enforce the building of straight comb, contained within the frames of a 




conventional hive. 



Head Start 

Another intent behind foundation, and especially fully drawn foundation, is to offer the bees what is 
considered to be a head start — it provides cells which can be filled with brood or honey immediately. 

The need for straight comb and the attempt to provide the bees with a head start were two beneficial 
driving factors behind the invention and use of foundation. 

Foundation was never intended to be harmful to bees. No beekeeper begins with that in mind! In fact, 
the combination of movable frames and foundation went a long way toward savings entire hives of bees 
from being destroyed in order to harvest their honey. 

But here’s the rest of the story: Size matters! 

Same Size 

Part of the problem with foundation is that those raised hexagons embossed on the sheet of wax or plastic 
are all the same size. There is no evil master plan driving this fact, it’s just that foundation is made by a 
machine. And machines know very little about the magical systems at work inside a hive of bees. 

But if you’ve ever seen natural honeycomb, drawn by bees, for bees — then you understand that one 
size does not fit all! Bees that are able to draw their own natural wax combs, without the use of 
foundation, make the cells the different sizes for different purposes: Worker bee brood is one size, drone 
bee brood is another, honey storage yet another... all these different sizes are very important to the inner 
workings of the colony. 



A sheet of standard wax foundation, with its one-size-fits-all cells. 

Credit: Christy Hemenway. 



Wrong Size 

Now, not only are all the cells on a sheet of standard cell foundation the same size — but they are also the 
wrong size. The difference between natural cell size (4.9 mm) dead standard cell foundation (5.4 mm) is 
only .5 mm. Just a little bit wrong — but significant when you consider the size of a honeybee. 






Natural wax allows the bees to build the cell sizes they need. 

Credit: Christy Hemenway. 



Let me segue here and introduce a tiny, oval-shaped, rusty-brown parasite — a frighteningly effective 
disease vector and the bane of beekeepers everywhere — the varroa mite. Since the mid-1980s, 
beekeepers in North America have been wrestling with this ubiquitous parasite. Apparently we inherited 
varroa mites from Asian honeybees, which were able to live symbiotically with them. But when the 
European races of honeybees living in North America were exposed to the varroa mite, they were mostly 
defenseless. 

That tiny difference between the cell size of natural beeswax comb and standard cell foundation — that 
extra half a millimeter — has made it easier for varroa mites to thrive and harder for honeybees to resist 
them Enlarging the size of the cell even just that little bit extends the gestation period of the honeybee by 
approximately 24 hours. Part of that time — somewhere between 8 and 24 hours of it — occurs during the 
bee’s larval stage. 

The larval stage of the honeybee is the time during which the adult female varroa mite must enter the 
cell in order to be inside the cell after it is capped, and in order to breed. Once inside, the mite burrows 
into the brood food, beneath the larvae, extends its little snorkel-like breathing tubes and waits for the cell 
to be capped. Once the cell is capped the female varroa mite then emerges from beneath the larvae and 
proceeds to lay eggs. 1 

Extending the length of the larval stage of the developing bee increases the odds in favor of the varroa 
mite by allowing more time for her to enter the cell. 

While no one set out to hurt the honeybee by using foundation, using it seems to have made both bees 
and beekeepers victims of the law of unintended consequences. 



More Unintended Consequences 



There are more ways beekeepers have denied the perfection of the natural systems at work in the 
superorganism that is a bee colony. 



The two advertisements shown on pages 18 and 21 list what were perceived as the benefits of the new 
methods in beekeeping available with the advent of the Langstroth hive. 

There is a benefit that the beekeeper be able to see “every inch of the hive,” to know the status of the 
queen, the brood and the hive’s food stores. It is also an improvement to not have to destroy the hive and 
the bees in order to harvest honey. 

However, here are some other features of hives and foundation that demonstrate how easy it is to 
become careless with the manipulation of nature’s systems. Some of the features listed may indeed be 
considered beneficial, but some are manipulative at such a deep level as to be pretty horrifying. 

Preventing Natural Swarming 

Swarming is the reproductive process of every bee colony. According to some internal clock that is all 
their own — driven by weather, the size and health of the colony, the resources currently available to 
them in their locale and the amount of space remaining in the cavity of their hive — bees will begin swarm 
preparations. The steps involved in this mysterious process include the raising of drone bees and the 
production of swarm cells, through which the existing queen helps to create her own replacement by 
laying eggs into vertical swarm cells in order to produce a new queen bee. Swarming is the bees’ way of 
betting on the future and perpetuating their species. Beekeepers have always seemed to want to control 
and mechanize the reproductive process of the honeybee, and conventional beekeepers are commonly 
taught to cut out and destroy any swarm cells they find during an inspection in order to prevent swarming. 
Not only is it nearly impossible to thwart the swarm impulse once it has begun — but it’s likely that the 
destruction of swarm cells in the hive will leave the colony queenless — as the founding queen is the 
queen that departs with the swarm. Crushing the swarm cells the bees have made in preparation for 
reproducing is likely to leave them with no queen at all. 




REV\ L. L. LANGSTBOtHS’ 




Patent Movable Comb Bee Hive 

T HE anhscriher hnving purchase the Patent 
Rfjtit for Ibo above uarood flivo,ta **vr ro] 
canntiuin Ohio, and pr»j>orrd himiolf (or their 
manulactiiro, «l his mill InSeloto township, 
Delaware CmHlty, Ohio, now offers lifor 
This hive la the test) It of the loogaixl carvfal 
study and experience of an cri*M/tce . iateUioeat 
and practical 3n-Ktrper , and In offering It to 
tb» public, the nnder*it*r»*d feels that ho is nil 
offering tho mete contrivance of a scheming 
speculator, but ar article of REAL, PRACX1* 
CAL, OENUINK WORTH. tvhicli will tterr 
thk MmevLTm which have for huadreds of 
years thwart rd the tint and h,ip«i of the Boe 
Keeper. It is exceedingly aimplo in itteon- 
(traction and arrangement, while it gives the 
apiarian perfect control, not only of his bees, 
but of the (tom or any other enemy to thelt 
prosperity, lio having free scceas, not cnlyfte 
every part of 0>e hive, hut tvnv iiti'ii or coxa 
irs rr. snd that without th e /lightest daag-r or 
injury to either himself, the beat, honey comb, 
hivo.eT anything else. 

ToonnmenUc fully all Its advantages would 
TMjoIro too much space for an advert! scment,ba 
the following aro some of them: 

Destruction end prevention ef iojury by 
»« acvH, 

Free access to every Inch of the hive, and 
corob lo it, wjthont Injury. 



Kr.otcUtlqt /not soiijectare) »f the precise 
condition of the bees and comb at pleasure. 

Swarming the bees, <at will,)— thoe saving 
Ilie necessity of watching for weeks.. 

Multiplying the number of s warmest pleas- . 
arc. 

Preventing natnral swarming. 

Strengthening weak or small swarm* at any 
sn<l all 1'mes. 

Taking tho honey iij any form or quantity 
drslrrd without destroying the beev 

Selectfog mid taking Jia new and leatinglhe 
jotdlonej at will. 

I f eeding the her* in cold or worm weather 

I without expottire. 

Prolee lien lo tho bees lit extreme cold weath- 
er. 

Adaptation ef t!i« hive to thoeixe ef the sw»rm 
— larga or sriiull. 

Preventing Uieaccumulntlcu of dresov, which 
consume, but do rotgnthor honey. 

Ascertaining tvhwn the queen Is lost or dead, 

I and supplying another. 

I In wiiert there is no operation necassnrv to 1>« 
j performed which cannot be safely and enall y 
i done with this hive, and It opens to every into)- 
I Kgent root) a new, cosy .safe; and certain mode 
| for successful bee culture. 

T iio beat proof of its snpsriortly It the fact 
I ef Its superceding nil olher hives, und retaining 
I ita supremacy wlivtevvr it Has been used, vvtii 
1* so simple that oil who seo it are struck with 
j * under that it wus no sooner diecevcrcd or lo- 
I rented. My sgeot (Mr G. W. Aewlove) will 
J be hepuy to shew the hive, with and without 
’ bee* in it. to those who may call at mv place. 
Price for hive and individual right $lti. 

RICHARD COLVIN, 

5 mile* west oT Delaware on the r.M. it P R..R 
If. JL*_Tb« Inventor of the above hiv« has 
published a. most valuable work oo' B»o Cul- 
j fore." the result of 19 ycar/arduouj study and 
j cosily practical ex[ >er lmenta which every her 
' keeper should real nod study it may be had by 
| ihc*e who wish It of n«yagoiit— Price -flJiO. 

1 Bora will "be transferred from any liivo iolo 
the Langatroth kire by Mr. N»w!ove. at my 
J piece free ef ceorge July 15, m3 



Advertisement for Langstroth hives in the Marysville, OH Tribune, 1858. 

Credit: Joe Waggle. “1858, Patent Movable Comb Bee Hive.” Historical Honeybee Articles yahoo group, [online], [cited August 27, 2012], 
pets.groups.yahoo.com/group/HistoricalHoneybeeArticles/files/22%29%20Inventions%20/. 



Multiplying the Number of Swarms at pleasure 

The modern equivalent of this is known as splitting. The beekeeper can divide the resources of one 
colony into two hives — and so long as the bees in the hive who wound up without a queen are able to 
produce a new queen bee, or the beekeeper provides an artificially raised queen from another source, the 
original colony now becomes two — and on the beekeepers’, not the bees’, schedule. This is not 
necessarily a bad thing — but it needs to be done in accord with the natural timing in the hive. 



Taking The Honey in any Form or Quantity 
Desired Without Destroying the Bees 

In the days when bees were kept in fixed comb hives known as skeps or log gums, the only method of 
harvesting the honey was a destructive harvest — which involved destroying the entire colony in order to 
get at the honeyladen combs. The risk in harvesting honey so easily, however, is that the beekeeper may 
over harvest and leave the colony without sufficient resources to survive the winter season. 



Limiting the Number of Drones 

Drones consume honey but do not gather nectar, build wax, care for brood or contribute to the 
maintenance of the hive. Drones have always taken a bad rap from beekeepers, who maintain that aside 
from mating with queens, drones do none of the work involved in maintaining the hive, but cost much to 
maintain. And so, drones are said to have little or no value. From a honey producer’s point of view, 
perhaps this is valid, but it ignores the potential effect that eliminating so much of the drone population 
has had on the genetic diversity of the bee population. 

Controlling the Sex of the Bee 

Beekeepers also found that controlling the size of the cells on the foundation could dictate the sex of the 
bee that was raised in that cell. This led beekeepers to manipulate the gender balance in the hive by 
providing foundation sized so that it promoted only the raising of worker bees. Since in some views the 
presence of drone bees is less than desirable, fixed-size foundation offered an easy way to have fewer of 
them. 

Changing the Size of the Bee 

At some point in the short history of modern beekeeping, people learned that a smaller cell would make 
smaller bees, and thus more bees per frame... and that a larger cell would make a larger bee, though fewer 
bees per frame. Perhaps the larger bee would be able to fly further, fly faster and be able to carry more 
nectar, resulting in the production of more honey? Foundation permitted reducing or enlarging cell size 
beyond what was found in natural combs. This is manipulation of a natural system at a deep level, and it 
appears to have contributed to the varroa mite’s prolific success. 



Chemical Contamination in the Hive — the New Worry 

Since the advent of Colony Collapse Disorder (CCD) in late 2006, researchers have become increasingly 
concerned about the effects of the chemicals being used by beekeepers to eradicate pests in the beehive. 

Many acaracides are extremely wax soluble, meaning that these compounds are absorbed into the 
beeswax comb of the hive — where they accumulate due to repeated applications over multiple seasons. 
This accumulation contributes to the mites’ developing resistance to the miticides, while the bees are 
sickened and stressed by the increasing levels of poison being absorbed into the comb, that special and 
essential structure where the bees store their food and raise their young. 





POPULAR MECHANICS 
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Advertisement extolling the virtues of fully drawn aluminum foundation. 

Credit: Popular Mechanics, 1918, page 696. 



Two common miticides are coumaphos and fluvalinate. Coumaphos, an organophosphate, is the active 
ingredient in CheckMite+, and fluvalinate, (tau-fluvalinate) a synthetic pyrethroid, is the active ingredient 
in Apistan. 

Both of these compounds are persistent. Picture this chain of events with me: 

The beekeeper treats the hive with CheckMite+ — and treats it again next year and the year after. The 
mites by this time have developed a resistance to CheckMite, and so the beekeeper changes over to 
Apistan. The hive is treated this year and next year and the year after... and by this time the comb is quite 
old and dark and funky. The comb is then sent away to be recycled and made into brand new sheets of 
foundation. But these two miticides, along with other chemicals used by conventional beekeepers to treat 
their hives, survive this wax recycling process and they are now found in the wax of brand new sheets of 
foundation. 

This means that a brand new hive, outfitted with apparently fresh, clean sheets of wax foundation is 
actually already contaminated with coumaphos and fluvalinate. The long-term, sublethal effects of these 
pesticides are still being studied — but initial research indicates that there are important effects on brood, 
drone virility and queen longevity. This contamination was brought to light during preparation for a study 
done by a research team at the University of Georgia to learn more about these long-term, sublethal 
effects. This study’s focus was on four chemicals — fluvalinate, coumaphos, amitraz and copper 



naphthenate — that have been used to treat honeybee colonies in the USA. 2 

The research team at MAAREC (The Mid- Atlantic Apiculture Research and Entension Consortium) 
studied 887 wax, pollen, bee and associated hive samples, and found 121 different pesticides and 
metabolites contained within those samples, including coumaphos and fluvalinate. 3 They found 121 
different pesticides contained in the hives, and especially in the wax. 

In another research project at the University of Georgia, the College of Agricultural and 
Environmental Sciences studied the interactions between the most common varroacides — coumaphos 
and fluvalinate. This study showed that the toxicity of each of these chemicals was greatly increased when 
it was found in combination with the other. In some cases toxicity was seen to increase by 4 times, in 
other cases as much as 32 times. 4 

Cornell University’s Pesticide Information Profiles (PIPs) provide detailed analysis of the biological 
and ecological effects of both coumaphos and fluvalinate. 



A Few More Thoughts on the Use of Foundation 

Wrong Shape 

A less obvious concern, but still probably important to the bees, is the fact that a rectangle is not the shape 
of natural honeycomb. Bees build their comb from the top down — and in a rounded shape called a 
catenary curve. This is the same shape we would see if I handed you one end of a piece of chain and I 
held the other end and we looked at the curve, or drape, made by the hanging chain. This curve is both 
efficient and structurally sound. 

You will see this shape in beehives where the bees have built their own comb. It is a result of 
festooning — the bees hanging in a gentle curve, seemingly holding hands — building their comb in that 
same shape. 

Bees Don’t Like It 

One last and yet very important thing must be said about the use of foundation inside beehives: The bees 
don’t like it. 

Every beekeeper of any longevity eventually learns that given the chance, bees are apt to build natural 
comb in any open space left inside the hive by the beekeeper, even when foundation has been provided. 

Here’s a particularly brilliant illustration of the bees’ distaste for foundation. A recent novice top bar 
beekeeper was worried that the bees he installed into his top bar hive would not want to stay inside the 
hive without a piece of foundation to work from So he altered a top bar to hold a piece of standard wax 
foundation, and then he installed a package of bees into the hive. He called several weeks later to confess 
what he had done, and to report that after building nine bars of beautiful natural wax, the bees still had not 
touched the foundation he had provided. 




T hi s open-air hive shows the natural catenary curve made by bees. 

Credit: Christy Hemenway. 



Often, beekeepers find that the natural wax their bees build when they get the opportunity to build 
without the constraints of foundation contains many drone-sized cells. This is then followed by the remark 
that the bees build too many drones. Why would bees build more drones than they needed? Is there such a 
thing as “too many drones?” 

When bees are prevented from building drone cells by the fact that the foundation provides only 
worker-sized cells, it stands to reason, doesn’t it, that they draw lots of drone comb when given the option 
to build natural comb? They are playing catch-up. There’s no such thing as too many drones! 

Does Standardization Make Sense? 

When we view ourselves as outside nature — separate from it, different from it, superior to it — we act as 
if we are exempt from nature’s laws. And this makes us callous and careless. 

Two ideas are at play here: standardization and interchangeability. 

Since standardized foundation began to be used consistently, many honeybee pests and problems have 
manifested to a frightening degree: tracheal mites, varroa mites, nosema and now the frightening disorder 
we call CCD. All these have gained a foothold, changing the face of beekeeping forever. 

The dangers of standardization spring from disregarding nature’s ways. Interchangeability allows us to 
support the nature’s systems at work inside the hive: 

•Being able to move bars from one hive to another to help a new beekeeper get started makes sense. 

•Being able to split a hive — and move bars of natural beeswax comb from an existing hive into a new 
hive in order to preempt a swarm and increase the size of your apiary — makes sense too. 

•Being able to offer a queenless hive a bar of open brood comb — the resource they need to make a new 
queen — also makes sense. 

While there are many things to commend the concept of interchangeability, wax foundation with its 
standard- sized cells, designed to raise only worker honeybees, is not one of those things. The most 
important natural system inside the beehive is the creation of natural beeswax comb — wax made by bees, 
for bees — and it needs to stay that way. 



nm 



Nature does not hurry, yet everything is accomplished... 



« Lao Tsu » 



CHAPTER 3 



Basic Bee Biology 



Time and Temperature 

Time and temperature have a great deal to do with honeybee biology. You can deduce a great deal of 
information about the status of your colony by knowing how long it takes for things to occur inside the 
beehive and what temperatures are required to enable the bees to accomplish certain tasks. You can then 
make sound decisions based on that information. 

For instance — if you know how long it takes for baby bees to be born — and you know the date that 
your bees were hived, then you can predict approximately when you will begin to see an increase in the 
population of your hive. If you see eggs, then you can pinpoint that moment even more exactly because 
then you will have a more precise knowledge of when the queen began to lay eggs. Queens don’t always 
start laying on day one — it can easily take a week, sometimes more, for a queen to be released from her 
queen cage and lay her first eggs. 

If you install a package of bees and you notice drone bees during an inspection two weeks later, you 
will know that those drones were included in the package that you hived. Why do you know this? Because 
you know that it takes roughly 24 days for a drone to be born, so obviously those drones didn’t hatch from 
your hive. 

If you know that the egg stage of a bee’s life cycle is three to four days, then when you see tiny, just- 
hatched larvae, you can do the math backwards and know roughly how long ago you had a laying queen. 
Knowing whether you have a healthy laying queen is very important, and yet you don’t always see her in 
person when inspecting your hive. But you do see the signs of her activities and you can learn a lot from 
those if you understand the effects of time and temperature on the workings of the colony. This knowledge 
will keep you from digging through your hive over and over again determined to lay eyes on the queen 
when really there is no actual need to see her — if you can read the math of the hive. 

But before we get any deeper into the math, first let’s talk about the inhabitants of the hive... 



Who’s Buzzing in this Beehive? 

Few societies, insect or otherwise, point out gender stereotypes so well as honeybee society. Since the 
female worker bees make up the vast majority of the population of the hive and do virtually all the work 
of the colony — cleaning, defending, foraging, feeding, caring for young — and the drones do none of these 
tasks, but spend their days idling away the afternoon in a drone congregation area (DCA) waiting for 
queens to come by to mate, well — you can see where that’s going, can’t you? Add to that the fact that the 
drone bee dies after “getting lucky” and mating with the queen, and you can see how beekeeping is a 
hobby just rife with bad puns and terrible gender jokes — always a source of great amusement! 

But just who are the occupants of a thriving honeybee colony? The average honeybee colony is said to 



contain approximately 65,000 honeybees. This population consists of one queen, roughly 55,000 worker 
bees and, during the height of the summer season, approximately 10,000 drones (about 15% of the 
population of the hive). 



Queen Bee 

The queen is the only bee in a thriving, healthy hive that lays eggs. You can learn to recognize her by 
looking for several different features. 

•Her thorax is very smooth, shiny and black. 

•Her abdomen is considerably longer and more pointed than a worker bee’s. 




Worker honey bee 



Queen honey bee 



Drone honey bee 



Worker, queen, drone — drawing. 

Credit: EXtension.org. Nest Occupants (Basic Bee Biology for Beekeepers), [online], [cited September 3, 2012], 
eXtension.org/pages/21745/nest-occupants-basic-bee-biology-for-beekeepers. 



•Her abdomen is usually more of a solid color than striped like a worker bee’s. 
•A queen’s wings are shorter — they will not reach the length of her abdomen. 



She is frequently seen in one of two modes: standing fairly still on the comb and surrounded by a circle of 
worker bee attendants or, as is more likely while the beekeeper is inspecting the hive, you will just catch 
a glimpse of her moving rapidly across the comb, determinedly headed away from wherever you are 
looking. 

Drone Bee 

It’s fairly easy for a new beekeeper to mistake a drone for the queen, as drones are also impressively 
large when compared to workers, but there are some differences that are easy to spot: 

•A drone’s abdomen is blunt and rounded, instead of slender and pointed. 

•A drone’s thorax is quite large as well, a drone having very well-developed wing muscles in the 
thorax. The capacity for swift flight is important to the drone’s successful mating with the queen. 

•Another identifying feature of a drone is the eyes. The eyes of a drone are so large that they cover 
almost the entire front of the head — so large that they actually touch in the center. 



In the fall, the drones are not even suffered to come inside the hive for the winter, but are literally evicted 
by worker honeybees. Worker bees can be seen carrying drones out of the hive, dropping them on the 
ground and then prohibiting their return. 

Unlike the other bees in the hive, drones are considered mostly harmless, since they have no stingers. 
This inability to sting contributes to the concept of drones’ limited usefulness — as they cannot sting to 
defend the hive. But it also means that you can pick them up and hand them to your children safely — 
certain to garner lots of admiration from fascinated youngsters ! 




Worker, drone, queen — photo. 

Credit: EXtension.org. Nest Occupants (Basic Bee Biology for Beekeepers). Photo © Zachary Huang, [online], [cited September 3, 2012], 
eXtension.org/pages/21745/nest-occupants-basic-bee-biology-for-beekeepers. 



Worker Bee 

Worker bees are usually the standard for comparison of the words “larger,” “rounded” or “pointed.” A 
worker bee can be recognized by these features: 

•First, there are lots of them — 85% of the hive will be worker bees. 

•The thorax of a worker bee is a dull black, even slightly fuzzy. The younger the bee, the fuzzier it is — 
fuzzy yellow bees are only days old. 

•Her abdomen and her wings will be approximately the same length. 

•Her abdomen, in the case of most European honeybees, will be striped. Some are darker than others to 
the extent of being nearly solid, and some lighter to the same extreme, but as a rule, worker bees have 
stripes. And these stripes are not really colored stripes on the exoskeleton of a bee — but more of a 
revealing of the color of the bees’ body from beneath a fine layer of hair, which as the bee ages, and 
the hairs wear away, creates a more defined stripe. 

•A worker bee’s eyes are small, round and separate from each other. 



One of the problems with descriptions of this sort is that they are all comparisons. Beekeepers will tell 
you all day long that the queen is longer than the drone, and that a drone is bigger than a worker — but 
when talking about it in a classroom, it can be difficult to make anything of that information. Until you’ve 
opened a hive, held bars of bees in your hands and seen drones and workers side by side — or been able 
to compare the long, tapered abdomen of a queen to the shorter, striped abdomen of a worker or the blunt, 
rounded abdomen of a drone — this information doesn’t really hit home. 

Bee Math for Different Inhabitants of the Hive 

•A queen bee spends 3.5 days in the egg stage. 

•A queen spends 4.5 days as a larva, bringing the total to 8. 

•This is followed by 8 days as a pupa in her sealed cell. 



A queen hatches on the 16th day. 



•A worker bee begins life as an egg, and in 3.5 days she hatches. 

•She then spends 5.5 days on the larval stage, taking us to day 9. 

•Then she is capped — sealed in her cell — and spends 1 1 days in the pupa stage. 
•She hatches on the 20th day. 

•A drone bee begins its life as an egg, and he also hatches in 3.5 days. 

•A drone exists in the larval stage for 6.5 days, taking us to day 10. 

•A drone then spends 14 days in the capped pupa stage. 

•He hatches on the 24th day. 



Here is the same information, presented as a chart: 



The Length of Each Stage 

of the Bee's Gestation Period in Days 



Caste 


Egg 


Larva 


Pupa 


Total 

Gestation 


Queen 


3.5 


4.5 


8 


16 


Worker 


3.5 


5.5 


1 1 


20 


Drone 


3.5 


6.5 


14 


24 



Credit: Christy Hemenway. 



The time spent in each stage for each caste (type of bee) can vary by as much as a full day — in warmer 
temperatures things happen more quickly — a prime example of the important connection between time and 
temperature in beekeeping. 

More about Queens 

Oftentimes when you purchase the queen from a bee supplier, she is marked. That means that there is a 
tiny dot of paint, or a round, colored and possibly numbered disc applied to her thorax. If she has been 
marked in accordance with the International Queen Marking Code, the color of this paint dot indicates the 
year she was born. 



International Queen Marking Color Code. 



Color 


For Year Ending In 


white (or gray) 


1 or 6 


yellow 


2 or 7 


red 


3 or 8 


green 


4 or 9 


blue 


5 or 0 



Credit: Michael Andree. “Finding the Queen.” Bee Informed Partnership website, [online], [cited May 23, 2012], 
beeinformed.org/201 1/1 1/finding-the-queen/slide 1- 1 1/. 



While this is helpful in keeping track of just how old your queen is, once you have a bit of experience 
with spotting queen bees you’ll find that you won’t need to put potentially toxic paint on your very 
important queen in order to be able to find her. 1 suggest that you simply develop the ability to spot a 
queen bee and eliminate the need to mark her. 

Another technique used on queen bees is clipping. Clipping a queen is an attempt to thwart the 
swarming impulse of the hive. Tiny scissors are used to cut her wings so that she is unable to fly; then she 
can’t leave the hive even when the colony is prepared to reproduce. However, the swarming impulse is 
how the colony, as a superorganism, reproduces — and the impulse is incredibly strong. So it is rare that 
efforts to stop swarming ever truly succeed. In a case where the original queen cannot fly because she 
was clipped, the colony makes its preparations to swarm in spite of this, and then swarms anyway, flying 
with one of the virgin queens that are raised as part of swarm preparation, and leaving behind the original 
mated queen. 

There’s an amusing story that relates to why it is so commonly believed that there is only ever one 
queen bee in a hive. The story goes like this: Have you ever wondered why, when you’re searching for 
your car keys, they are always in the last place you look? Think about that for just a second... The answer? 
It’s because when you find them, you stop looking! 




The same thing frequently occurs during a hive inspection. The beekeeper does the inspection, looking 
and looking for the queen bee. Eventually she is found, and then what? The beekeeper stops looking for 
queens. So it’s probable that 15 to 20% of hives have two queens, at least for a short time during the 
season. Contrary to the belief that all queens fight to kill other queens, it is possible for two queens, 
especially a mother and a daughter, to coexist side-by-side, both of them laying eggs and building up the 
colony. 

The sexually active part of a queen bee’s life is short. She mates only when she is very young — 
usually in the first two weeks of her life. She may take several mating flights, but after those flights have 
occurred and she begins to lay eggs, she never mates again. So it’s very important that the mating process 





go off without a hitch during that early, prime mating period in the queen’s life. Bees mate only in flight, 
not inside the hive. A queen bee receives and stores enough sperm in these early mating flights to fertilize 
all the eggs she will ever lay. She mates with many drones, and in fact the more promiscuous she is — in 
other words, the more drones she mates with — the stronger her pheromone is and the more loved she is by 
the hive. Ten to 20 drones is fairly common; the record I have heard is 40 matings! 



Long Live the Queen 

Queens are essential for the survival of the hive. It’s not that she is in charge — or directs any of the 
activity of the hive — the bees do that, guided by their amazing hive mind process. But because she is the 
only bee able to lay fertilized eggs that hatch into female bees, the ongoing success and survival of the 
hive depends entirely upon the health and fecundity of the queen. Queens are said to lay upwards of 1,500 
eggs per day at the height of the brood laying season — this incredible rate of growth is crucial to creating 
the population build up that the hive needs so that they are able to gather enough forage in the summer to 
be prepared for the winter. 

The presence of the queen’s pheromone in the hive is what provides the colony with a sense that all is 
well — beekeepers call that being queenright. This pheromone is constantly being spread by the worker 
bees throughout the hive, and in the event that some accident or injury befalls the queen, the bees become 
aware of their queenless state very quickly The level of queen pheromone in the hive dissipates quickly, 
literally within a few hours. 

There are several scenarios where a new queen bee needs to be created. Some of these events happen 
intentionally (in the normal course of business), some of them are emergency replacement situations. 

One of the most frequent causes of queen loss is the beekeeper. It is easy to accidentally roll a queen 
bee between combs, thus injuring her — crushing her beneath a top bar, or between bars — or worse yet, 
to have her fall off a comb while inspecting, land on the ground and then get stepped on. For this reason, I 
always recommend that you inspect cautiously and carefully, and always hold the combs over the hive 
while inspecting — a simple precaution that can help to prevent this last tragedy. 

Swarming 

When a colony is prepared to reproduce, they create swarm queen cells — usually several of them From 
these cells will hatch new virgin queens, who will promptly strive to eliminate their competition, other 
virgin queens, by stinging them to death, often while they are still in their cells. The successful queen will 
fly to mate, return to the hive and then begin her life as the queen for the bees in the remainder hive — the 
bees that remained behind after a swarm, in the original hive. 

Swarming is a reproduction event — this is how bees make more bees. This queen replacement 
process is completely intentional — and the existing queen in the colony participates in it by laying an egg 
in the vertical cell that was prepared especially for this purpose. To read more about swarms, see 
Chapters 5 and 6. 

Supersedure 

A medieval-sounding term that means to supplant, or take the place of the previous authority — this term 
conjures up visions of plots to overthrow the monarchy — a description that really isn’t that far off. Should 
the bees become dissatisfied with their queen — whether she has become so old that she no longer lays 



enough eggs to keep the colony viable, or her pheromone levels are not strong enough to maintain a sense 
of cohesion in the hive, the sense of being queenright — they move to replace her. 

The bees choose a freshly hatched larva and use that larva to make a replacement queen. They reshape 
the wax of its brood cell, turning it so that the cell is oriented vertically. This is the reason that 
supersedure cells are found on the face of the comb — since that is where young larvae will be found. That 
larva is then fed a steady diet of royal jelly, and she morphs into a queen bee. 

Supersedure is a queen replacement event — but not a colony reproduction event. It is intentional on the 
part of the bees — but the queen does not participate, and in fact the bees will do away with her when they 
are certain of the success of her replacement. They may run her out of the hive, or ball her — a 
phenomenon where a large ball of bees cluster around her and create so much heat that they kill her. 

Emergency Queen Replacement 

Should the level of queen pheromone in the hive drop too low — due to injury, the purposeful removal of 
the queen or beekeeper error — the bees quickly become aware of this and begin an emergency queen 
replacement immediately. 

It is possible for a hive that has suddenly lost its queen to replace her on their own — provided they 
have brood available in the hive at the appropriate phase of the larval stage. Again, a freshly hatched 
larva is best — and the bees use that larva, reshaping the wax cell and turning it so that the cell is oriented 
vertically, just like they do when superseding a queen. They feed that soon- to-be replacement queen the 
same royal jelly diet that a swarm or supersedure queen would be fed, and in 12 more days, they will 
have a new queen. 

This is a life-or-death event for the hive. Without a queen, the hive cannot survive. If they are unable 
to replace their queen, the queen pheromone level in the hive will drop to where it no longer performs 
one of its major functions — the suppression of the ovaries of worker bees. Should this occur, the hive 
experiences a condition known as having a laying worker. 

Laying Worker 

In a thriving, healthy hive, a worker bee lays no eggs. Worker bees are considered female in that they 
have ovaries and they are able to lay eggs, but because they did not begin life as a queen, they have never 
mated and so they are only ever able to lay drone (male) eggs and never worker eggs. 

Without worker bees, none of the work inside the hive will happen — no cleaning, no nursing, no 
feeding of babies, no foraging, no gathering of pollen or nectar, water or propolis resins. The number of 
drones soon begins to exceed the number of worker bees, and the whole hive is now in a downward 
spiral — a situation we sometimes call a colony of lost boys. 

It is difficult for a hive to recover from having a laying worker. Beekeeper intervention is required. If 
the beekeeper has the resources available, he or she can provide the laying worker colony with bars of 
open brood comb. A bar of open brood provided once a week for two to three weeks can set this back to 
rights. The pheromones emitted by the open brood will begin to reset the balance in the hive, suppressing 
the egg production by the laying worker females. By the third week the pheromone balance will have 
returned to the point where the bees will become newly aware that they have no queen, and they will 
begin work to replace her, using the fresh larva provided in the comb the beekeeper has inserted in the 
hive. 




A Hive Can Save a Hive — An Argument in Favor of Interchangeable Parts 

Should you find yourself with a queenless hive that has no very young brood in it — please understand this 
— that hive is helpless to produce a new queen via any of the natural methods described above. But you 
can help that hive to save itself — by providing a bar of comb containing open brood from another healthy, 
thriving hive. 

This amazing ability of bees to create a new queen bee from a worker bee larva is the best reason 1 
can think of for having interchangeable equipment — where the bars from one hive can be moved into any 
of your other hives — to resolve a life-or-death situation for your bees. 



Temperature 

Temperature affects the activities of a honeybee colony, both inside and outside the hive. 

Some important inside-the-hive temperatures to know: 

•The colony must be able to keep the brood at 93 °F in order for it to hatch. Whether that means keeping 
it warm or keeping it cool depends on the time of year. 

•The temperature of the cluster in a hive during winter, when no brood is being raised, is about 55°F. 

•A colony must be able to heat the area where they are preparing to build wax to 91°F. This helps you 
decide how big a space to install bees in — based on the outside temperature. 

•Typically bees don’t fly below 48°F, though some breeds such as Russian bees, are said to fly in 
colder temperatures. 

•You can hive warm bees in cold weather. However, you should not hive cold bees in cold weather. If a 
single bee’s body temperature drops below 46°F the bee becomes sluggish or even paralyzed. This 
can create a serious problem when installing a new colony of bees into a top bar hive: If the bees are 
cold, the weather is cold and the top bar hive has no existing comb, the bees will be unable to reform 
into a cluster and the colony will die in a cold heap on the bottom of the hive. So if you must hive your 
bees on a cold day you need to start with warm (room temperature) bees. 



Location and Climate 

Two important factors outside the hive are also closely related: the geographical location of the hive and, 
by extension, the area’s climate. Climate and weather vary significantly from region to region, even down 
to microclimates within regions. It is important when comparing beekeeping management practices to be 
cognizant of this. A beekeeper in the southeastern US faces a completely different set of circumstances 
than does a beekeeper in New England, or in the rainy Northwest. Significant differences are also found 
within regions, such as between coastal and inland or mountainous locations. 

The climate of an area determines the growing season. What is in bloom, and when, determines where 
and when the bees forage. The symbiotic relationship between plants that need pollinating in order to set 
fruit and bees that need food in order to survive is a magical dance, integral to our entire food supply. It’s 
one of the things you find yourself noticing more and more as a beekeeper — how everything is connected: 
plants, weather, bloom time, location, temperature, precipitation. It’s as if, when you become a 
beekeeper, you also become one part meteorologist, one part botanist and one part entomologist. 

For instance, here in Maine our growing season usually begins about mid-April. That’s when we 
typically see the first dandelion; that’s when the maples begin to bloom and the pussy willows begin to 






sprout their fuzzy catkins. In warmer climates, these events happen considerably earlier in the year — in 
some climates the growing season is virtually year-round. Bees in cold climates have a super short 
growing season in which to flourish, and yet there are even honeybees being raised in Alaska. 

Different pests thrive in different climates and so different hive management techniques are inherent to 
some locations that are unheard of or little-used in others. This is why beekeepers have to be careful not 
to overgeneralize things such as beekeeping calendars — as they are extremely specific to the locale. 



The Pollination Behavior of Honeybees 

Pollination is the fancy name for the event that occurs when grains of pollen from the flowers of one plant 
are moved to the reproductive organs of another plant of the same species. You could describe it as the 
plants having sex. Pollination almost seems accidental, after all it’s just bees bumping up against flower 
parts, and yet it’s crucial to the way the plant world works. 

Honeybees are excellent pollinators because when they exit the hive, they concentrate solely on one 
type of plant on that foraging excursion. In other words, a honeybee that leaves the hive and visits a 
dandelion will next visit a dandelion, and then another and another. A honeybee that goes out to forage 
and visits an apple tree will then proceed to visit nothing but apple trees on that foraging trip away from 
the hive. A honeybee does not travel from dandelion to apple — and you don’t see dande-apples! 



The Stinging of Bees 

As a rule, honeybees are not aggressive. It is only the female worker honeybee that is even able to sting. 
Drones, the male bees, have no stingers. And a queen bee, while she does have a stinger, only uses her 
stinger to eliminate another queen. 

Stinging is an expensive defense mechanism for the bees. A honeybee can sting only one time in her 
life, because when she stings, she dies. Stinging is a kamikaze mission on her part — so she does not sting 
frivolously. 




The aftermath of a honeybee sting — for the bee. 

Credit: Copyrighted photo by Kathy Keatley Garvey. 



The reason that a honeybee can only sting once in her lifetime is this: A honeybee has a barbed 






stinger. And when that stinger penetrates your skin, your bee jacket or anything else, the barb causes the 
stinger to lodge there. When the bee is then brushed off or tries to fly away, her venom sac is pulled out of 
her abdomen along with the stinger, effectively disemboweling and certainly killing the bee. 

So stinging is not something that a honeybee does for fun. Knowing this makes it a little easier to 
understand bee behavior. If you give them good reason, honeybees will sting, but as a rule, it is more in 
their self-interest not to sting. 

So, why does a honeybee sting? The primary reason for a bee to sting is in the course of protecting the 
colony’s two most precious resources — their brood and their food supply. The incidence of stinging, and 
bees’ irritability, may increase in stressful situations such as during a nectar dearth. Hives that have been 
under attack by skunks or bears are also likely to be defensive. And some bees are just more irritable and 
less docile than others. On the highly irritable end of the scale you will find Africanized honeybees, and 
on the docile end, the Italian honeybee. 

If you put your hand down on a worker bee, step on her or crush her between a top bar and your 
fingers, she will also do her best to sting you then — even as she dies. 

Dark Colors 

I don’t claim to know the real reason why bees seem more likely to sting dark colors. I don’t know that I 
hold with the anecdote you often hear that they think you are bear, and anyway it doesn’t hold true in every 
single case. But if you’d like to increase the odds of not getting stung, it seems to make sense to wear light 
colors. 

Strong Scents 

It also makes sense not to wear heavily scented body care products or cologne — as that has been known 
to cause an aggravated reaction. So has the smell of bananas on your fingers, as the bees’ alarm 
pheromone smells very much like bananas. 

Not All Bugs that Fly and Sting are Honeybees — or Even Bees 

Yellow jackets, wasps and hornets are not honeybees. Yes they all fly, and yes they all can sting — but 
yellow jackets and hornets and wasps seem to look at life with a completely different attitude than 
honeybees. Wasps, hornets and the like can be aggressive seemingly just for the heck of it — and there’s a 
crucial biological, physical difference between the two... 

Yellow jackets, wasps and hornets have smooth stingers so they are able to sting repeatedly without 
dying from it. 

As a thinking beekeeper, you are likely to find yourself providing a public service by educating 
people about honeybees, their biology and their “sting policy.” Every little bit helps — and the more 
people that understand that bees are beneficial insects, the more support we can garner for their 
protection. 

Are You Really Allergic? 

Reacting to a bee sting does not mean you are allergic. A bee sting contains bee venom Venom is 
designed to cause a reaction in the victim. If you are stung by a honeybee, you should expect your body to 
have a reaction — a local reaction — to the venom contained in the sting. 




A Frustration for Beekeepers 

This ability to sting multiple times, combined with the more aggressive attitude of these “Not-Honeybees,” can make for some very bad 
public relations situations for honeybees. 

The media’s inability to discern the difference between honeybees and other stinging insects means that any and all flying, stinging 
insects are portrayed in news reports as frightening and dangerous. Combine that with the delight that Hollywood takes in the horror 
genre with movies called The Swarm and Killer Bees — and it’s no wonder that many people are afraid of bees. 



Local 

Likely local responses include pain from the event of the sting itself, redness, swelling and itching. The 
swelling and itching may be fairly intense, and they may last several days. These are normal responses to 
a bee sting. 

A warning regarding swelling is appropriate here: If you are stung on the hand or arm and you are 
wearing a ring — remove it immediately! If your fingers begin to swell while you are wearing a ring, that 
can be uncomfortable at the very least and quite dangerous at the worst. 

The amount of redness, swelling and itching varies according to the individual who has been stung, as 
well as the location of the sting and the amount of venom the bee was able to pump from her venom sac 
into the victim before the venom sac was removed or before the muscles pushing the venom into the sting 
site ceased to contract. 

Systemic 

Sometimes people worry that because they swell after a bee sting they are having a life-threatening, 
allergic reaction to the sting. This is unlikely. A true allergic reaction involves anaphylaxis — a severe, 
whole-body response to a substance that has become an allergen. This is a life-threatening situation and 
should be taken very seriously — but it is very different from a local reaction. 

The symptoms of an anaphylactic reaction happen quickly — within minutes or even within seconds. 
They can include difficulty in breathing, difficulty in swallowing, anxiety, confusion, dizziness and light- 
headedness, hives, extreme itchiness, redness, slurring of speech, wheezing, as well as abdominal pain, 
nausea, vomiting or diarrhea, among other things. 

The proper response when someone has a severe allergic reaction to a bee sting is to get immediate 
emergency medical help. If the person has a known allergy to bee stings and has medication or an EpiPen, 
help her or him to take or use it. 
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An EpiPen in its protective case. 

Credit: Photo by Sean William, licensed under the Creative Commons Attribution- Share Alike 3.0 unported license, [online], [cited September 
10, 2012], en. wikipedia. org/wiki/File:Epipen. jpg. 



Unpredictable 

How a person responds to a bee sting can be unpredictable. Many beekeepers, over time, develop 
immunity or a resistance to the effects of bee venom Some will tell you that the first sting of the season is 
different from a sting received later in summer or in the fall. Some beekeepers accumulate hundreds of 
stings in a season, some get stung once or twice, if at all. It’s different for everyone. 

A person’s reaction can also change over time. There are anecdotes of people who kept bees for years 
without any mishap at all, then suddenly developed a more serious, even anaphylactic reaction to a bee 
sting. It is because of that potential for change that 1 include this warning: When you plan to work your 
bees, even if you work the hives alone, it makes good sense to let someone know that you are going out to 
get into the bees. Chances are very good that no ill will befall you — but on the off chance that something 
does, it would be brilliant if someone knew where to look for you! 

Dried Bee Venom 

Another potential way for someone to develop a reaction to bee venom has nothing to do with actually 
being stung by a bee. If a person is exposed to bee venom, but not enough of it to develop immunity to it, 
there is a chance of developing a very serious reaction. 

This can occur if a person is exposed to flakes of dried bee venom, which can remain on a 
beekeeper’s bee suit and then get into the air in the person’s environment. This doesn’t happen often — but 
it’s worth noting. The best way to avoid this reaction is to wash your bee gear fairly regularly. 

Another option is to get everyone in your household interested in bees and get them all stung regularly 
enough that they develop some immunity! 
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When you go in search of honey you must expect to be stung by bees. 



« Joseph Joubert » 
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CHAPTER 4 



Y our T op Bar Hive 



While top bar hives are by no means a new technology, they are a significant departure from the 
conventional square-box hive which has dominated the US beekeeping landscape since the Civil War. So 
there could be said to be two camps, if you will. One camp carries a belief in a long-standing tradition, 
and the other a desire to do something different because what we’ve been doing for the last 150 years 
doesn’t seem to be sustainable. 

This has led to a swirling morass of information marked by strong feelings and high passion. Emotions 
confuse the matter for the novice, who has no basis for comparison and often finds it difficult to 
understand why people are so adamant about their own personal choices in beekeeping. In this chapter I 
will do my best to explain top bar hives clearly so that you can compare and choose the beekeeping 
method that makes the most sense for you. 

Top bar hives have been made of all sorts of materials and containers — from baskets and flowerpots 
to recycled scrap wood, slabs of trees cut from logs, thin branches lashed together, even plastic barrels 
cut in half. A top bar hive can be elegant in its very simplicity. It takes advantage of the bees’ natural 
cavity-nesting behavior; it requires little else but a space of adequate volume to suit the bees and bars of 
some type from which they are willing and able to hang their comb. The bars, by being removable and 
inspectable, make a top bar hive a movable comb hive, desirable since it allows the beekeeper to check 
on the progress of the hive, permits the diagnosis of pests and diseases and allows for the removal of 
honey without destroying the balance of the colony. In some places in the world where beekeeping is 
regulated, movable combs are also a legal requirement. 

Of course, some containers and some top bars are more effective than others. Lots of folks have 
experimented with the shapes and sizes of spaces that bees will willingly occupy. 1 Some tendencies and 
preferences have been identified, but not to the extent that the bees’ behavior can be predicted with any 
consistent accuracy — in fact, the many wacky places where bees have been found living are the stuff of 
many a bee story — not unlike a “fish story.” 

All this is to say top bar hives need not be precision-built pieces of woodworking — after all, 
beekeeping is not rocket science. There are plans available to download from many sources on the 
Internet; there are plans in books; there are hives built from scratch and from imagination by creative 
beekeepers; and there are currently hives being commercially produced by several small businesses, 
including my own, Gold Star Honeybees®. 



The Important Elements of a Top Bar Hive 



The three crucial elements of all top bar hives are the cavity of the hive body, the top bars themselves 
and the type and location of the entrance. 



The Cavity 

The volume of the cavity that the bees will occupy has to be large enough to house a colony of an 
appropriate size for the climate of the locale. It must allow for a large enough brood nest and adequate 
food stores for them to survive the region’s winter conditions. Atop bar hive containing 30 bars seems to 
work well for most climate scenarios in North America. 

The Top Bars 

The top bars rest across the top of the hive cavity, and from them the bees will draw their comb. The top 
bars should be designed in such a way that they can be removed from the hive body easily, examined and 
returned to the hive without crushing bees. 




A Gold Star Honeybees® top bar. 

Credit: Christy Hemenway. 



The most important requirement of a top bar is that it must offer a good comb guide for the bees. I’ve 
examined and experimented with many different ways of making top bars, and how the bees have built on 
them, and I’ve concluded that the most effective comb guide is a beveled point. 

Extending the length of the guide for the entire working portion of the top bar also helps to prevent the 
bees building comb that curves sharply off the bar when they reach the end of a shorter guide. 

Granted that the bees may choose to completely ignore all our best laid plans in any case, but a 
beveled point that runs the entire length of the working area of the top bar has worked best the majority of 
the time. 

A comb guide of this type can also be an integral part of the hive design and serve to center the bars — 
preventing them from sliding back and forth over the edge of the hive. This helps to keep them from 
getting in the way of the roof when it is being put back on. Be aware though, that the guide portion of the 



top bar, the pointed edge of the bevel, where the bees will attach their comb, should angle in from the 
hive body, so that it does not touch the side of the hive, as the bees need that all-important % of an inch of 
bee space at each end, so that they can walk between the sides of the comb and the inside of the hive 
body. 




Spacers — skinny-wise and flat-wise. 

Credit: Christy Hemenway. 



The width of the bars inside a top bar hive have much to do with the success or failure of the bees to 
build their combs in such a way that it can be removed for inspection. In general, the width needed for 
brood comb is between 1 % to P/s inches. But bees will build honeycomb up to two inches wide. 

This leaves the top bar beekeeper with a dilemma. In the interest of allowing the bees to build natural 
comb, it would seem prudent to create different widths of bars, but this can be frustrating since it’s 
difficult to predict how many bars of what size a colony would utilize, and where and when they should 
be placed in the hive. 

A compromise is reached by making all of the bars suitable for brood comb — l 3 /s inch — and then 
utilizing thin wooden strips called spacers, designed to be placed between the bars in order to move the 
bars apart to accommodate the bees building wider honeycomb. Spacers measuring % inch by A inch 
offer two options — inserting them into the hive skinny- wise adds an additional % inch of space, inserting 
them flat-wise adds A inch — essentially creating three different widths of top bar, which solves this 
problem reasonably well. 





The top bar on the right squashes fewer bees. 

Credit: Christy Hemenway. 



A bee-saving design feature concerns the vertical height or thickness of the bars — i.e., the vertical 
sides of each bar, which touch the bars next to it. This dimension should be fairly small; 3 A of an inch is 
plenty. The thicker the bar from top to bottom, the more difficult it is to keep from squashing bees when 
returning the bars to the hive during an inspection. 

Another design feature that my experience has caused me to appreciate is that the ends of the bars 
should rest across the top of the hive body’s sides and extend beyond the sides a bit. Most especially, they 
should not be set down inside any kind of surrounding lip or frame. 

This “across the top” bar placement allows the beekeeper to separate each bar with a quick twist of 
the hive tool, and then to pick up each bar easily by its ends without having to dig down inside a frame to 
pry the bars up and out. 







Top bars extending over the edge — photo taken from below to show extension. 

Credit: Christy Hemenway. 




Center side entrance top bar hive. 

Credit: Christy Hemenway. 



The Entrance 

Generally speaking, there are two different styles of top bar hives — those with a center side entrance and 
those with an end entrance. The biggest consideration when choosing between the two is probably the 
beekeeper’s personal preference, but the two styles require different management techniques mentioned 
below. 

An advantage of having the entrance in the center of the long side of the hive is that the colony can be 
installed on eight to ten bars in the center of the hive, between two follower boards. This offers some 
protection from the elements on each end due to the air space created between the follower boards and the 
hive ends. This is beneficial during a cold spring, when weather is often unpredictable. 

The size of the entrance to the hive should be adjustable by some method. It must be able to be made 
large enough to accommodate the for-aging activities of the busy colony at the height of the season. It 
needs to be able to be made small enough to be defended easily when the colony is young and small. In a 
center side entrance hive, round holes, which can be plugged by corks when not in use, work well. A slot 
that can be blocked by a square piece of wood with a small hole in it works well with an end entrance 
hive. The entrance should also accommodate the installation of a mouse guard. 





End entrance top bar hive. 

Credit: Christy Hemenway. 



It is my experience that the bees don’t seem to care much about placement of entrances, but entrance 
placement definitely affects the beekeeper’s management of the hive, and particularly the use and 
placement of follower boards. 



Management Differences due to Entrance Location 

Bees in a center side entrance hive will build their colony in one direction, like those in an end entrance 
hive — beginning against one follower board and continuing toward the opposite end of the hive. But when 
they’ve done this, it leaves one third of the hive cavity empty — the one third on the other side of the 
follower board next to where the brood nest was started, the space where the feeder was originally 
installed. 

To encourage the bees to continue building in the same direction and storing their honey at one end of 
the hive, the beekeeper does a mid-season shift : the empty bars above the feeder are removed; the entire 
hive is shifted into that space; and the empty bars are moved to the opposite side, so that the bees can 
continue to build their honey stores in that direction. The follower board with the feeder access hole is 
also moved, and the feeder as well (see Chapter 6). 

It’s important to manage any top bar hive so that the honey is stored only on one end of the brood nest. 
This is a winter management concern. If the honey stores are located on both sides of the brood nest, then, 
during the winter when the bees have consumed all the honey in one direction, they may be unable to cross 
the empty space to get to honey on the other side of the hive. This can cause a colony in a cold climate to 
starve. 



Follower Boards 



An end entrance hive will usually have only one follower board, which is set eight to ten bars back from 
the entrance when starting a colony, giving the bees eight to ten bars of space to build in, and then moving 
toward the back of the hive one or two bars at a time as the colony expands. 

Center side entrance hives typically have two follower boards which act as false ends of the hive and 
follow the size of the colony. When the bees are installed, the follower boards are set eight to ten bars 
apart, centered over the entrances, again giving the bees eight to ten bars of space to begin building in, 
and expanding the hive one or two bars at a time. 

Roof 

A top bar hive needs a roof that protects the top of the top bars from the elements. This has been 
accomplished by many diverse methods. I’ve come to appreciate both the look and the practicality of a 
gable roof, because it sheds rain and snow and creates an attic space above the top bars. This space is 
useful for storing spare top bars and spacers, and even your hive tool. In the winter the space can be filled 
with insulating material, and in the summer, a gable roof allows for air movement above the bars, cooling 
the hive. 




The follower boards “follow” or contain the colony. 

Credit: Jim Fowler. 



Landing Boards 

End entrance hives typically have a landing board, while center side entrance hives typically do not. 
Usually the first comment made in any discussion about landing boards is that trees don’t have landing 
boards. 

I don’t know that the bees care one way or the other, but my observations have been that a landing 



board’s biggest effect is on the appearance of the activity at the entrance. At a hive with a landing board, 
it is fun to watch the bees come in for a landing and walk in. 

But it is also fun, in the case of a center side entrance hive with no landing board and where the 
entrances are drilled directly through the side of the hive body, to see the bees hover gently outside the 
doors and then suddenly zoom straight into the hole. They are also quite capable of landing on the side of 
the hive body (think: tree!) and then walking into the entrance that way. 

So while some beekeepers have strong feelings about the need for a landing board, 1 think this is 
another matter where the beekeeper’s personal preference holds sway. 




An observation window allows a low-stress peek into the hive. 

Credit: Christy Hemenway. 



Observation Windows 

While this is not a requirement, it is simple to install an observation window in a top bar hive. A window 
is educational, fun to have and so helpful in making preliminary checks of the hive that it almost seems 
silly not to have one. Be certain that there is also a shutter to cover the window when you are not peeking 
through, as the bees prefer dark cavities. 



Other Significant Features of Top Bar Hives 

The most significant and sometimes controversial difference between top bar hives and conventional, 
square-box hives concerns the use of wax foundation. A top bar hive is a foundationless hive. It does not 
require or support the use of wax foundation — in fact, the typical thinking beekeeper abhors the idea of 
wax foundation, as it thwarts the bees’ ability to craft their nest according to their own instincts where 
cell size is concerned — specifically as pertains to the bees’ ability to build worker-sized cells and 
drone-sized cells. 2 Additionally, since the advent of the varroa mite and the heavy chemical treatments 
used by conventional beekeepers in an attempt to control them, the foundation commercially available 
today has been contaminated (due to recycling of chemically treated combs) with miticides and other 
toxins that go against the green and natural focus of most top bar beekeepers. 

One further note on the bees’ building of comb: The existence of a midrib, created by sheets of 




foundation inserted vertically in frames, causes bees to have to build out from the center. They do it, but 
it’s not the way they would do it naturally, as in nature there would be no center point from which to start. 

Another controversial difference between top bar hives and conventional Langstroth hives, at least in 
the US, concerns the orientation of the hive, i.e. horizontal versus vertical. Bees are cavity nesters and in 
nature are well able to utilize whatever cavity they occupy, regardless of its orientation, starting their 
comb at the top of the space and building down. 

It has been said, quite emphatically by some folks, that “bees must move up.” But in fact, bees 
occupying a cavity in nature attach their comb to the ceiling of the cavity they occupy and then build down 
— lengthening the comb by hanging in a catenary curve shape to fill the space available. So while they 
may be found in a vertical cavity, they build their natural comb down from above. But the Langstroth hive 
and others like it, are made up of a series of stackable boxes, with new boxes being supered, or added to 
the top. This causes the colony to have to move vertically inside the hive in order to build additional 
combs. 

The movement of air and moisture inside the hive differs between conventional hives and top bar 
hives. In a conventional hive, the frames are purposely spaced apart because the bees must be able to 
move vertically between the boxes. This also affects the movement of air inside the conventional hive. 
Air enters the hive at the bottom entrance at the front and travels upward, where it can be vented by 
leaving an entrance open at the top. In the winter, this has a specific effect on the movement of moisture as 
well. Moisture travels upward to the top of the hive and condenses at the top of the hive. In winter it 
freezes there. It is common practice for the conventional beekeeper to insert an insulating material of 
some sort above the inner cover of the hive to absorb this moisture. The danger lies in having moisture 
drip down on top of the brood nest in spring — this moisture can chill and kill the brood. It is often said 
that the biggest dangers to beehives in winter are not from the temperature, but from moisture. 

But in a top bar hive, the top bars all touch each other — forming a solid surface above the bars, 
similar to the top of a cavity found in the interior of a tree — with all the bees below. No air moves 
upward between the top bars; air circulates horizontally throughout the hive. This is a major difference! 

The type of moisture problems experienced in a conventional Langstroth hive do not occur in a top bar 
hive as there is no opportunity for moisture to condense above the colony or over the brood. Moisture 
may sometimes condense on an observation window if there is one — but as bees need water inside the 
hive, this does not present a problem, and in fact may be helpful. 3 

The Gold Star Top Bar Hive 

The length of the top bar, the volume of the hive cavity and the appropriate ratio between the weight of a 
full bar of honey and the amount of attachment of the comb to the top bar — all these concepts were taken 
into consideration in the design of the Gold Star top bar hive (shown on the next page). 

On Interchangeability among Top Bar Hives 

In the interests of thinking beekeepers being able to support each other, and to help to proliferate this 
sustainable, natural, chemical-free method of beekeeping, it behooves us to improve our ability to 
interchange equipment — especially the top bars — between hives. 

Interchangeability 

•matters when we need “a hive to save a hive;” we move bars of open brood from a queenright hive into 

a hive that is queenless or has a laying worker problem See Chapter 3 for deeper detail on this topic. 
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Gold Star top bar hive dimensions. 

Credit: Gold Star Honeybees®. 



• matters when we need to share honey to feed bees — honey from top bar beekeepers whose treatment- 
free mindset and methods are similar to yours, so that the honey is safe for your bees. See Chapter 5 
for more detail about feeding honey to your bees. 

•helps more green beekeepers get started by populating a new hive with a nuc (starter colony) of bees 
from an existing top bar hive, instead of using package bees. 




Warre hive. 

Credit: David Heaf. 



A Brief Note regarding Warre Hives 

Before moving on. I’d like to quickly address Warre Hives. Developed by Abbe Emile Warre (1867— 
1951) and sometimes known as “The People’s Hive,” a Warre hive is often described as a vertical top 
bar hive. 

Warre hives do indeed have top bars (bars that rest across the top of a cavity), and they do allow the 
bees to make their own natural beeswax — the most important feature of any beehive, in my opinion. 
However, the practice of lifting the entire hive in order to nadir or add a box to the bottom of a vertical 
stack strikes me as impractical if not impossible. I’ve seen some ingenious ways of accomplishing this 
feat, but they mostly seem to require some fairly elaborate equipment that represents a significant 
departure from the low-tech simplicity at the heart of top bar beekeeping. 

Two other features make a Warre hive very 
different from a top bar hive: 

1 .The top bars in a Warre hive do not touch but are spaced a little less than Vi inch apart. This causes a 
significant difference in air movement and in management style, and mimics the Langstroth hive more 
than a top bar hive. 





